rab3A attachment to the synaptic vesicle membrane mediated by a conserved polyisoprenylated carboxy-terminal sequence.
rab3A is a small neuronal GTP-binding protein specifically localized to synaptic vesicles. Membrane-bound rab3A behaves like an intrinsic membrane protein in vitro, but reversibly dissociates from synaptic vesicles after exocytosis in vivo. Here we demonstrate that rab3A is attached to synaptic vesicle membranes by a carboxy-terminal Cys-X-Cys sequence that is posttranslationally modified. This modification is inhibited by compactin in a mevalonate-dependent manner, suggesting that the Cys-X-Cys sequence represents a novel polyisoprenylation sequence. Isolation of a rab3 homolog from D. melanogaster reveals high evolutionary conservation of rab3A, including its carboxy-terminal Cys-X-Cys sequence. The posttranslational modifications of soluble and membrane-bound rab3A are biochemically different, but both require the carboxy-terminal Cys-X-Cys sequence and are faithfully reproduced in nonneuronal cells. Our results suggest that the carboxy-terminal Cys-X-Cys sequence of rab3A is polyisoprenylated and is used as its regulatable membrane anchor. Furthermore, the hydrophobic modification of rab3A and its correct intracellular targeting to synaptic vesicles are independent, presumably consecutive events.